Novel alloys and materials have been developed for next generation reactors and systems exposed to irradiation. Great emphasis has been placed on nanostructured materials that have high densities of unsaturable sinks to facilitate efficient point defect recombination, which is critical for suppressing a variety of irradiation induced damage. Additionally, nanostructured materials often exhibit exceptional mechanical properties making them well suited for structural applications in extreme environments. However, little is known about their thermomechanical response under irradiation. The paucity of data describing deformation under irradiation and IIC derives from challenges associated with experimental measurements, which may be performed with neutrons, ions, or electrons. Irradiation creep measurements in reactors typically require long experiments (e.g. months), are expensive, require large test specimens, and can result in radioactive waste [1, 2] . High energy light ions and electrons can be used to test samples at somewhat accelerated rates, but their recoil spectra differ from neutrons, and energy dissipation proceeds primarily via electronic stopping resulting in low dpa rates at reasonable fluxes [3] [4] [5] . High energy heavy ions simulate neutrons reasonably well and can achieve 10's to 100's of dpa on the order of 1 day, but their average penetration range is typically on the order of 100's of nanometers. As a result, there is potential for accelerated IIC experiments using high energy heavy ion irradiation, provided that the experiments are performed on nanoscale specimens [6] [7] [8] [9] . Such small specimens present a variety of challenges when tested ex situ [6, 7] . In situ transmission electron microscopy is ideal for manipulating and testing nanoscale specimens and observing their deformation in real time to ensure the appropriate deformation modes are active. We previously developed such an approach to performing in situ irradiation induced creep in a transmission electron microscope [10, 11] . The first iteration demonstrated that it was possible to measure room temperature irradiation induced creep in nanolaminates [10] . The second iteration demonstrated that laser heating could be used to effectively measure irradiation induced compressive creep at high temperatures in Ag pillars [11] . In that experiment, the temperature was determined somewhat indirectly. A variety of methods may be employed for temperature determination in the TEM; such as via shift in the plasmon peak or lattice parameter changes measured by electron diffraction. In these experiments a ≈100 diameter, = 1064
. Plot of pillar temperature determined from electron diffraction versus applied laser power for a Cu pillar grown on a single crystal Y2O3-stabilized ZrO2 substrate. The disappearance of diffraction spots occurs due to grain growth.
